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A DYNAMIC WRIST SPLINT FOR PALMER
MIDCARPAL INSTABILITY: AN ENHANCED DESIGN
Josephine M.W. Wong1, Mike W.W. Kwan2, Frederick L.Y. Au1 and P.C. Ho3
A dynamic wrist splint with enhanced design, or the anti ulnocarpus supination splint can help reduce
the volar sag of the ulnar carpus to prevent further supination in palmer midcarpal instability. It may
replace the static splint if symptoms of ulnocarpus instability are increasingly prominent after the
swelling and pain are well controlled.
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Introduction
Sprained wrist is a common diagnosis for patients after wrist
injuries. Ulnar wrist pain is a general term used to describe the
painful spot palpated and reported at the ulnar side of the wrist.
It is usually treated with a static wrist resting splint—the initial
treatment modality for pain relief.
A static wrist resting splint serves as a pain-relief device
by immobilizing the injured wrist at an advantageous position.
It also helps facilitating structural healing after skeletal or soft
tissue injuries. However, for those patients with pathologies
arisen from unstable structures at midcarpal or ulnocarpal
regions, the static wrist resting splint is not sufficient to re-
duce and correct carpal mal-alignments of those with mild
severity. Lichtman, Gaenslen and Pollock (1997) used soft
dynamic splints for patients who were suffering from palmer
midcarpal instabilities (PMCI) with much success. Hand thera-
pists from different countries have been trying to modify the
design of the splint so as to further improve the treatment effi-
cacy (Chinchalkar & Yong, 2004; Prosser, 2003). The dynamic
anti-ulnocarpus supination splint introduced in this paper is
an enhanced design for reducing the type I and II midcarpal
dynamics (Caputo, Watson, & Weinzweig, 2001) and at the
same time providing maximum flexibility and comfort to
patients during their performance of daily functions.
Palmer Midcarpal Instability (PMCI)
Laxity of the midcarpal joint was first described by Mouchet
and Belot in 1934 using the phrase “snapping wrist” (Mouchet &
Belot, 1934). It is not until 1981 when Lichtman and Wroten
(2006) described a small series of patients presenting with a
volar sag at the midcarpal joint (Appendix A) and a history of
a painful and spontaneous clunk occurring with ulnar devia-
tion and pronation of the wrist. Tenderness is palpated over
the ulnar carpus with more localized pain at the triquetroha-
mate joint due to the concentration of forces at this site when
the “catch-up clunk” occurs (Litchman & Wroten).
It is well known that radial deviation of the hand and distal
carpus causes palmar flexion of the entire proximal row and that
ulnar deviation of the hand and the distal row causes proximal
row extension. This reciprocal motion between the two carpal
rows, or the two transverse rows of the “ring,” relies on the two
physiological “links,” the mobile scaphotrapeziotrapezoid
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joint and the rotary triquetrohamate joint (Litchman et al.,
1997). Based on the “ring” model of carpal kinematics, cou-
pled with evidence from anatomical studies, Lichtman et al.
found that laxity of both the dorsal radiotriquetral and palmar
ulnar arcuate ligaments decreases the influence of the geomet-
ric configuration of the triquetrohamate joint on the proximal
carpal row. This allows the proximal carpal row to assume a
gravity-induced palmar-flexed position—volar intercalated
segmental instability (VISI), a dynamic flexion deformity
occurs with a volar-flexed lunate, which persists until the last
few degrees of ulnar deviation, at which point the proximal
row suddenly snaps into its reduced, extended position
(Feinstein & Lichtman, 1998; Litchman, 1997). Lichtman 
et al. referred to this condition as ulnar midcarpal instability
and it was later renamed as PMCI in 1993 (Caputo, Watson, &
Weinzweig, 2001; Litchman & Wroten, 2006).
History of Trauma Leading to PMCI
Patients with PMCI may not recall any history of trauma but
present with episodes of painful “clunk” on the ulnar side of
the wrist during activities involving active ulnar deviation
with the forearm in pronation. A history of repetitive loading
of the wrist required by job demands is also common and
symptoms subside with rest. Previous record of trauma, mild
wrist sprain or a fall on the outstretched hand or the wrist with a
rotatory injury are commonly reported by patients (Feinstein &
Lichtman, 1998).
A static wrist resting splint is effective to relieve pain and
control the swelling that occurs immediately after the injury.
When pain and swelling are under control, the static splint
should be replaced by a dynamic anti-ulnocarpus supination
splint when careful examination by midcarpal shift test shows
positive signs of PMCI (Appendix B).
The Newly Designed Dynamic Splint
The dynamic splint works by creating a volar-to-dorsal pushing
force on the pisiform bone and a dorsal-to-volar pushing force
on the ulna head, and trying to reduce the volar sag (ulnocar-
pus supination) along with the VISI position of the proximal
row. Midcarpal dynamics are thus reduced and the painful
clunk is eliminated (Ambrose & Posner, 1992; Caputo et al.,
2001; Chinchalkar & Yong, 2004; Feinstein & Lichtman, 1998;
Lichtman et al., 1997; Litchman & Wroten, 2006; Prosser, 2003;
Wright & Michlovitz, 2002).
Figures 1A and 1B illustrate the method of wearing the
splint. The enhanced-designed dynamic splint consists of 3
components: a rubber band wrist splint with velcro fastening,
a plastazote padding and a double-layered rubber band
(Figure 2).
The basic design of the splint is based on the previous
designs by Chinchalkar and Yong (2004) and Prosser (2003)
which is now further enhanced in the following ways:
(a) Increased stability of the splint anchoring over the mobile
wrist. As the cutting of the splint is tailor-made to individual
patients, the elastic and soft properties of the rubber band
can ensure conformity of the splint to the different shapes
and sizes of patients’ hands, while allowing maximum
flexibility to carry out daily activities.
(b) Removable and attachable plastazote padding to accom-
modate the best position to reduce the volar ulnocarpal sag
(supination). The use of plastazote padding is to increase
and localize the dorsally directed pushing force on pisiform
bone stretched by the double-layered rubber band on top.
It is designed to be removable and attachable to accommo-
date patients’ self adjustments to the most accurate position,
where pain can be relieved after reduction of the ulnocarpal
sag upon stretching of the double-layered rubber band.
(c) Enhanced support and force rigidity by the adjustable
double-layered rubber band. The dorsally directed pushing
force is created by the double-layered rubber band exerted
through the plastazote padding onto the pisiform, followed
by a volarly directed pushing force over the ulnar head upon
tightening to achieve a reduction of the ulnocarpal sag.
The double-layered design ensures adequate support to
withstand prolonged stretching while allowing patients to
adjust for the most appropriate tension.
(d) The rubber band materials used in the dynamic splint can
maintain relatively more durable and long term utilization
when compared with other fabric materials such as lycranet,
elastic bandage and cotton fabric.
Wearing Regimen
The splint should be worn continuously for 3 months or more,
and can be gradually weaned off depending on the frequency
of recurrence of clunking and the severity of pain. Regular
evaluations should be carried out to monitor the progress.
Moreover, strengthening program is an indispensible com-
ponent of the treatment process. Focus should be emphasized
on strengthening the hypothenar muscles and the extensor carpi
ulnaris muscle tendon unit to substitute the laxed ligaments in
stabilizing the midcarpal joint. Aggravating activities requiring
extreme ulnar deviation and rotation of the wrist with axial load-
ing should be avoided; environmental adaptation should be
integrated to maintain the condition (Feinstein & Lichtman,
1998; Lichtman et al., 1997).
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Discussion
Ulnar wrist pain is a common clinical manifestation after wrist
sprain injuries. Occupational therapists should carry out careful
evaluation procedures for designing treatment plans and
ensuring effective treatment implementation.
Patients, who suffer from PMCI, usually present with “snap-
ping” ulnar wrists during active wrist radioulnar deviation with
forearm in pronation. It may not become a problem during the
time immediately after injuries when generalized pain and
severe swelling at wrist and hand dominate. When the “clunk-
ing” at the ulnar carpal area persists with pain, and volar sagging
B
A
Figure 1. Wearing regimen of splint. (A) Place the
plastazote padding in front of the pisiform bone.
Then gently stretch the rubber band in the oblique
direction over to the dorsal side, and wrap it
around just proximal to the ulnar styloid, and sta-
bilize the rubber band at the volar side of the splint
through velcro fastening. (B) The dorsally directed
pushing force is reinforced by the plastazote
padding followed by the volarly directed force
exerted by the rubber band from the dorsal side to
achieve the reduction purpose.
A B
Double layered rubber band
Rubber band
splint with
velcro fastening
Plastazote
padding
Plastazote padding
Figure 2. Splint materials.
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of the ulnar wrist and giving way of the wrist under load or
during wrist rotating actions are observed, then patients and
therapists will become aware of the potential problems at the
midcarpal level or ulnocarpal regions. Most of the time, they
will not report limitations in range of motion but rather weak-
ened grip power, painful load bearing and wrist rotation during
their daily activities.
Conclusion
Dynamic wrist splints have been advocated for its effective-
ness in managing the PMCI with milder symptoms (Ambrose &
Posner, 1992; Caputo et al., 2001; Chinchalkar & Yong, 2004;
Feinstein & Lichtman, 1998; Lichtman et al., 1997; Litchman &
Wroten, 2006; Prosser, 2003; Wright & Michlovitz, 2002).
They can effectively reduce the volar sag (ulnocarpus supina-
tion) along with the VISI position of the proximal row in pa-
tients with PMCI by stabilizing the ulnocarpus from supination.
With the support of the splint, patients will have their pain
reduced and clunking eliminated. With the enhanced design,
the dynamic splint is more durable, easily adjustable and well
fitted to individual patients. Moreover, patients should also be
educated on strengthening methods and activity modification
in order to achieve the best treatment outcome.
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Appendix A. Volar Sag Wrist
A volar sag, or the supination of the ulnar side of the carpus is commonly observed, along with a prominent ulnar head with the wrist in
neutral deviation. The patient can reproduce the clunk with active ulnar deviation of the pronated wrist, and the sudden change in carpal
position that accomplishes the clunk can be visualized and palpated. The volar sag (supination) of the ulnar carpus is gone at the extreme
of ulnar deviation after the clunk (Lichtman, Gaenslen, & Pollock, 1997).
Appendix B. Midcarpal Shift Test
Midcarpal shift test is to reproduce the clunk passively. The test is positive if a painful clunk occurs with passive ulnar deviation that repro-
duces the patient’s symptoms. It is a sign of the return of the carpal bones from a stressed position to a normal position, which occurs after
the release of the stress and makes a palpable, visible, and sometimes audible shift referred to as the clunk (Caputo, Watson, & Weinzweig,
2001).
A B C
(A) If the patient’s affected wrist is on his right side, the examiner then stabilizes the patient’s forearm with the left hand (and vice
versa) and holds it in a pronated position. With the patient’s wrist at about 10°–15° of ulnar deviation, the examiner’s right hand
grasps the patient’s hand and, using the thumb, exerts volarly directed pressure at the level of the distal capitates. (B,C) The wrist is
then simultaneously axially loaded and ulnarly deviated.
